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ABSTRACT 

Background information needed to understand ti o 
literature on the impact of price on college attendance (i.e. 
price-response literature) is provided. After briefly introducing 
price theory and its use in demand studies in higher education, the 
major expository articles are reviewed, and major analytical methods 
used by researchers are examined. Examples from studies that typify 
these approaches are included, and ipnportant facts learned from the 
literature are summarized. Whether the research was done with 
multiple regression or with conditional logit analysis, price was 
seen as an important factor influencing student demand; as price goes 
up, demand falls. The effect of price varies, however, depending on 
both the type of student and type of institution. Other factors, such 
as student's sex, can moderate the effect of price on student demand. 
Price was significant in explaining female full-time-equivalent 

enrollment. The impact of a price change affects students 

differentially depending on their income and ability levels. The 
impact also differs across types of institutions. Attention is 
directed to use of the following analysis techniques: regression 
analyses with different demand functions, linear probability models, 
and logit analysis. (SW) 
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111!', (Iixnim.in I v/.r, wi i 1 i in tiinli m IIh' ■ iH 
(or ilUjhcM- I tliKMiioii M,iii.!;!(Mii<:ni .'.yvloiii 
Iducrlion (Nil) (rw W-c llscii Y<mi .n, p.u 

proioci in iho I- iruUiciiK] unci I'lunnlnc] IToiym. Iho contru! pui ixxso o( 'Iho 
IMannlnr, and rinuiKiIt.f) iToqram Ir, lo develop a c;onceptua 1 (oundaiion ior 
pianninij aiul finunciiu) In Hie cenivxi of ilie many dlfteroni seti I lujs thai 
r..ns-Hiute liiqher educalion. Within ihai pronram, the Siralegic 1 iaiinliu.) 
pt-o'iect foe.iscs on the Interface be-'.ween an Institution and its environment 
review and 1 ntroducrl- 1 on to the literature that 1 n vest i res the effects ot _ 
pric- on students' decisions, therefore, const itures a basic bulldmg bh^ck in 
NCIILii:; research and development of strategic planning concepts for higher 
educat i on . 
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i h I doc:ument 
explore this I i1er< 



ser've as a si-ailiny poini i oi unyoiie wlio desire:, io 
As sucli, the document has several goals: 



(a) 
(b) 

I .■) 



:hers 



To provid. j basic background in the economic theory used to 
investiga+e the i atl onsh ! p between price and student demand 

To categorl7.e the various analytical techniqurs used by reseo- 
In the. fie Id and to describe some of the basic properties and 
assumptions inhe'-ent Ir each methodology 

To review s.'-- cf the ma jot s-iudies and discuss their re I at I onsti I p to 



the economl^- 'heory and 



nalytlcal methodology that they employ 



(d. To summarize some of the findings and conclusions thai are commonly 
reported 

(e^ To provide a selected b ! h I I on-aphy that | is the reader to the 
literature available on 'ihls ..ubject. 

The document assumes that the reader Is familiar with multiple regression 
and is comfortable with mavi.emat i c.-j 1 notation. In particular, functional 
notation is used throughout . nd 3veral algebraic and calculus derivations are 
Included. A reader who i :> u;. i^aiP ' I i ar with the notation should skip the 
equations and concentrate ^n the text—most of the conclusions and summary 
material are nonmathemat i ca 1 . Nevertheless, the literature reviewed in this 
documert- is often more technical than the material herein, so it was not 
feasible to completely eliminate the technical aspects of the document. 

The audience for this docunient is assumed to include institutional 
researchers, at either puhl.c or private I nst I tuv I ons , who may be faced with 
the problem of determlnl, the effects of price Increases on the enrollment at 
their institutions. One of tt"/ ..Mnclusions reported here Is that such 
determinations cannot be rado precisely. But price does have an effect, which 
differs by ^ype of -rudent and tvpe of Institution, and an understanding of i he 
I iterafire wi I I give some guidance to institutional planners who are trying To 
address this prob'em. 
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A.. ,.o.,C,...„ul,nv ...lur.Un;, uu'^vr. inl- Mr' i I i I n 1, . or w i I I I- l.u iiM 

apprup. i.l.. irsponsf ci inslilulions lo IIh)..: , nl I unn,:.', r. nnl ,r Cm,.. 
In'.llVuliPns will b.^ liylM.i mnny ,1 i ( f or,.'., I : 1 1 . li (■< . i < ' ■ l<.- '-'I- ^^'l" 
in,p.-ulin.| .I.Tlinr in i, ,,.1 i I i <>n,H '.liKl-'nls ,.n,l II.. inr,.,,.... , :nn.pH i I I . -u > 

c I I (.T , I v(;. 

lookiru, nt whatever- 1 i terai uro is available to help the,,, - valuaW t e p ohable 
effort of diffei-ont courses of action. Since there will be prossiii-es, lo 
i, inition, tee;,, an, I olh.M , .:v.H„,e scirre-, ,v, cosf onintie fn 
increase,, while there will also lie a need io ailia(,l addlilona! '■y'^l';"'- 
<,|(set"lhe decline in the si.e of ihe trad i tonal co I I eno-go i n.] coho, 1 , ihv.' 
literature dealing with the impact of price on co I I oge attcn dance (horcMO 
referred teas pr i ce~respo,ise literature) becomes particularly important 

Unfortunately, this price-response literature is of a highly technical 
nature, and the i ni'erpretati on of many of the art i cl es requ i res some Kr,ow e gc 
of economic price theory and of techniques such as conditional °3i "ru> Y.,.. 
Many of fhese studies are exploratory analyses, using questionable cJa a and 
c->xperimental techniques, and one danger is that the results of some of hes... 
studies might bo picked up and applied indiscriminately l)y analyse- that do ne>l 



fullv understand the limitations and conditions pertaining io lb( -tuciy. _ 
,Mterna1Ively- some useful results might not be tised because of the ,ince, aainty 
and confusion of the administrators trying to , .orpret ibem. 

The purpose of this paper, therefore, is to provide some of the background 
information necessary for understanding the price-response I 1 terature The 
intent is not to go through a study-by-study review and comparison Several 

hoJs have already provided this type of literature review ^Pj-/, 
for a summary of these reviews), but even those reviews are some i mes diff cult 
to understand without an initial orientation to the subject. Ihis paper will 
attempt to provide this orientation and will describe ;^he_ various research 
studies only to the extent that their descripiion may be instruct ve. A brief 
introduction to price theory and its use in demand studies in higher education 
will be presented first. This will be followed by a review of the <u3jor 
expository articles that are available, aiul then the major ana 1 yt i ca I _rr,e Ihods 
that are used by researchers in this iield will be presented, along with 
examples from studies th.t typify those approaches. Finally a J^^^Y ^Japter 
will discuss some of the common results and the degree to which they might ,e 
applicable to institutional planning. 
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n i... lh,..„ y ,., i.>Mp. ,HHl ...inph'.. ^.ilM-. 1,. I'Ml '.niv M'l..l,vH', i^.l I' ^. 
,,| it i.. n,...,|,Ml t.. uiuh.isl.iiHl Ih..' lluoM.th.il l.u,n,l,;l|.Mr, ir..'.l m ,m,mmi 

..hMlic'. in hl.ih.M ^Mhn,,li-n. Ihi'. H„,|.l.. will nH I'l-iMin-i \U- • 

. ,„„ - 'liviiN 111.' i-.i'l"- i.l..ll.'ii t-i M i'l'M I" 

I,, ,1 ,t ul IM, ii lr, |w in 11." 'JmnM,! i-M',.' I I l-i ^ilni . . 

Ilu: l,U..,l |U,Hl,„mM,lul (,(.M..:|.I i'. UmI -I - ",l ' ^ ■ | 

r,:|,,ti(,nM,i|. IkHwou, Ih.: ':o.,l ol ,. |.mhIih:I ,,r,.l llx^ .innnlily will I-' 

pnrdn.s.ul by conMimors . In hicilu.r rMlncrl I cm , Ihls i n:n,, , I I y .'xia. , m1 - 
-o|,rlionM,i|> hotwfM,.n iho price of ,yI I on<l,)no,. „n<l muollm.nt, Ihonqi, 
nH..r,nr..n..nl . v.„ y wi-h^iy. f- n r o I I .mn, I i'^ ,.(|..n , -xp. r.. .,n ,| p, n I , - I p, , h < -n 

, Iho 1 .il iu ..)! ill- iiiiii.iMn wi 1.1,1 ^ I l-d ■,i,nP.:iM . I- I' -'I "I | ' 

nupul..lio„, wl,il.: IH ic- .-..n inr.h.ck: „ v,„ LHy ..I M- ln, ., (In, ,v.„n|.h', P I i-n, 

RKjin .uul bend, irunsporloiion cn.,|.,, cIIkm on I . | -p.u I,,: .i 
doduciioii for studoiil .lio ciward-,, ior^jonc incouu^ <iiul -.o I or I h ) . 

A'domand funciion tlurf accur.rfoiy ropro.onf., Ibo r o, I wcrhi would .d in 
ir.ludo mnny faclors otiior than pr 1 co- factor s <..iU, os fho c,u„l. y o a l,nol , 
the slafo of tlio economy, and the availability of Job.. Aivo, I l,c Yb'"iand ^ 
r-olationship would vary accordinf] to charaofot^ ic o( the ■.iudonl. 
such .r, ability, income, and paron b ' education :|really , n f I ueru ■ sind-M,i . 

;,,.„..itivi ly to chanqes in i nsl i I ut ioaa I prb ul ov.iM.ial s, • | n, : I i i . 

institution. Novor-lholcsr,, Ihir, d li.cussi on v/ill (o,u ..n i p.i < - v,,. oi 1- b , 
since tbi-. is a common factor ftirougbout the studenl -m.anu ,,oa ,;hm^ .nd 
because it is the price factor that i r. mor.l .ul^Ject lo I lie c>H,tr<-l n| 
institution. 

The general student demand function is represented by the ()'-'".a.,l 
oquat i on : 

,^^f(P) 

wl^crc F is eniollment, P is price, and f represents the function thai relales 
price to enrollment and that also includes all the otl or factors tt.af are 
?houqht to influence enrollment. Research Into student deman J-J'i;^!;:;^;: r!^;; " 
specific functional form be selected, followed by the analysis of bisloricai 
data to estimate the parameters of the function. There ore many possibb. 
functions to choose from, but most of the demand studies use one o, the 
following general forms: 

(?) 

E = a + b 

ton t - I'. . log ci' 

('!) 

E a -I b Ion cl' 
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The other hand, colleges facing Inelastic demand will have a proportionate y 
smaller decline in enrollment due to an Increase in the tuition price, such 
that the gross tuition revenue v- 1 1 I inr-ease despite the enrollment drop„ 

Ordinarily,, price elasticity relates changes In enrollment at an _ 
i ;,ri i ->n to rhnncies !n tuition pries st the sfirne Institution. This is 

M-'l nv ! cc;--eUisi- ! c i l-y, A closely related concepv i c 
.'. V ';! r,;ti c ■ ry'. v.'hich relr-'tes changes in price sv p±liei:: i ns-'r i t 'Ji' i ons . 

pi^ui-, ,,'or>s-'-nr! ce-el ast. cities arc- a way of assessing the degree ol 
comootition between institutions while ov;n-pr Ice-el ast I cl ty focuses on The 
r<..! ationsh ip between potential students and a single lnstit!-!on. 

Price response coefficients, as opposed to elasticities, do not have such 
a clear-cut relationship to changes In Institutional tuition revenues. The 
price response coefficient tells how many students will be affected by an 
Increase (or decrease) In price, but this Information alone does not indicate 
whether there wlil be an overal . Increase or decrease In revenue. For example, 
two Institutions could have the same price response coefficient, -.01Z4/3.10U, 
but one could be Inelastic at -0.50 and the other could be elastic at -1.50, 
If both Institutions raised their tuition by $100, they would both lose 1.24 
percent of their enrollment, but the first school would have an Increase In 
revenue while the second would suffer an overall decrease. 

Another Important point, true In both the case of price response 
coefficients and elasticities. Is that after the tuition price has been 
chanqed, the college may well find Itself In a new situation. The nature of 
students' preferences for enrolling at a particular college may change along 
with the tuition price, and both the price response ^°ef ^ '^'f^/^'f .^'^^^^ , 
elasticity value may change. (Note that In equations 5 and 7 ast Iclty and 
price response are functions of both current enrollment and current tuition.) 
The exact nature of these changes will vary with the demand function chosen, 
and this Is one factor that makes comparability across studies so difficult. 

Chapter IV discusses each of the major regression demand models and 
indicates the general characteristics of the elasticity and price response 
coefficients that are generated by the, part I cu I ar model. Some specific studies 
are also presented to 11 lustrate the different points. Before proceeding to 
that discussion, however. It should be made clear that this paper Is not 
attempting to provide a thorough review of all the literature. Such an effort 
's unnecessary since there are several recent articles that provide excel lent 
literature reviews and comparisons across studies. These survey articles are • 
discussed In the next chapter. 
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Chapter 1 I I ■ ^ 

Review of the Literature on the Effect 
of Price on Enrollment 

Aside from reporf^ by researchers of their actual study results in the area of 
^t din T4 o se to ?he price of higher education, several scho ars have 

und.rl-nken Vhe task of reviewing,,, synthesizing,, and/or cr , t , qu , ng , he esuMS 
of 'those research studies. These secondary sourcos c. ; nvo; ma-r i o>. um ^ ... 
response studies are (in chrono 1 og i ca ! order)t 

1974 Carl son J Farmer ^ and Weathersby 

1975 Dresch 

1975 Jackson and V/eathersby 

1977 Weinschrott 

1978 Cohn and Morgan 
1978 Hyde 

1978 McPherson 

1980 California Postsecondary Education Commission 

The nature and emphasis of each of these studies is d i f f erent--some are 
reall^ an ota^ed bibliographies, some contain i nc i s i ve cr 1 t 1 c 1 sms ofresesU 

n this area generally, and others attempt to compare the numer ca resu s of 
the diverse research studies that have been carried out jj^^' 1^ '/"^^^ 

research studies also contain some reference to the body of literature, from 
whfch they stlm! but they usually do not provide as comprehensive a discussion 
of the literature as the reviews discussed here.) 

Three of these secondary sources-Carlson et al. ( 1974), Hyde ('978) and 
the California Postsecondary Education Commission ( 1980 )-provide very brief 
I mmSriis o? the , I terature'wh 1 1 e. h Igh- I Ightl ng the few unlversa y a^ 
results- (a) the price of higher education does affect enrollment behav.or,. 
(Masihe price goes up, enrollment goes down If all other things remain the 
sane (ctEe effect of price seems to decrease as family Income goes up. For 
examMe! Car son. Farmer, and Weathersby present short excerpts rom five 
"ud i:'(Radler-Mllier, Barnes-Er Ickson-HI 1 l-Winokur , Kohn-Mans -Mun eU 
Corazzlnl-Grabowski, and Hoenack-Wel I er) i nc I ud I ng tab I es of resu I ts f rom th, ee 
of the studies before discussing the overall limitations (pp. 149 59). 

Hyde has a slightly longer discussion of the research on the Interaction 
of price variables with attendance at some postsecondary educational 
1 sfimions. More studies are mentioned here and two tables -e presente 
which compare the basic results of ten research studies. The discussion Is 
substantive but not exhaustive or very technical. 

The most recent brief I Iterature, rev lew Is by the California Postsecondary 
Educair^ Collsslon. Forming a foundation for a model ^° --".^^^^^ f/.^^ 
student charges on enrollment and revenues, this review attempts to ccnv.y the 
strengths and limitations of the data and methods used In these stud es, as 
, ::;r^r?o'sllarlze their findings'. (1980, p. 39) The footno es cl ng the 
relevant literature are as valuable as the discussion In the text. Ihls 
mo ograph also demonstrates how research results have been 1 ncorporated , nTo a 
s?atewlSe model with the understanding that they are Imperfect but better than 
no information at all. 
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The most comprehensive recent summary of the price response literature In 
a journal is by Cohn and Morgan (1978a). They' summarize each of 19 widely 
known research studies in a paragraph each and go on to mention nine other 
studies. They conclude with what seems to be an agreed upon ^autlOD In using 
the results of the studies of price response as a tool for educational planning 
at th i s time. 

Tv/o oi tiio Mi-e!~cture ro\Mev;s e.'c w? Itien in a distinci-ly critical ^/cin. 
n^chi oii- (1^/77) singjes oii-; t::ichi resooi-ch svLiciies (hicencck; 
Hoeivjck-roi anion, l-'oencCk-We i i er- ; Corazzini ei' a!-,. Bishop; Rndner-M i ! I or, 
Kohn-Hansk i-Mundei ; and Barnes ev a I . ) to evaluai-e along five specific 
dimensions- Each study is disci.sseci in relation to (a) its treatment cf high..;- 
eGucation as a ' consumpt i on versus an investment decision on the part of 
potential students^ (b) its Identification of alternative choices open to a 
potential college student, (c) its inclusion of some measure of financial aid, 
(d) its method of dealing with the possible confusion In a model that arises 
when supply and demand relationships are both changing during the time of the 
investigation, and (e) its strati,f Icatlon, if any, of the data before analysis 
of results. In addition to the crifique of specific articles, Welnschrott 
(1977) also presents an exhaustive annotated bibliography in the area of price 
response studies. Taken together with the extensive reference list in Cohh and 
Morgan (1978), these two sources probably cover 99 percent of the literature 
extant in 1977. 

Dresch (1975) Is the other work that examines "the adequacy of available, 
knowledge" (p. 251) about the research available for u^se In specifying 
concretely "the essential facets of the student and Institutional components of 
the postsecondary educational system" (p.254)c Anyone seriously considering 
the use of research results In academic decisionmaking for more than the most 
general purposes should read this ar1 i cl e caref u I ly (especially pages 254-71) 
in order to understand the problems that beset (-esearch in the area of modeling 
the demand for higher education. The references cited here include more on the 
topic of model Ing" In general and are not meant to exhaust the price response ' 
I i ter a1 ure. 

The remaining two literature reviews actually attempt to compare the 
numerical results of various research studies despite their diverse research 
designs. Jackson and Weathersby compute a single estimate of price 
responsiveness for each of seven studies. ( Campbel i -S i egel ; Hoenack, 
Hoenack-Wel I er-Orv I s, CorrazzinI et al.. Spies, Radner-Mi I I er, and Kohn et 
a!.). The bulk of this article Is devoted to citing enough information from 
each study to be able to compare the results across studies by assuming the 
existence of "a 'typical' Individual with an income of $12,000 In 1974 facing a 
college cost of $2,000 per year" and by using "the estimate that 26.2 percent 
of the eligible population Is enrolled in some form of postsecondary education" 
(Jackson and Weathersby 1975, p. 643). 

McPherson probably provides the most comprehensive di'scussion of the 
demand for h i gher educat i on, encompassing a summary of the research literature, 
a critique of the research methods, and a revision of the price response 
estimates presented by Jackson and Weathersby. Although it is contained In a 
book about the private or Independent sector of higher ecucation, the 
discussion is not limited to studies of private colleges. The most succinct 
summary of the state of the art seems to be McPherson's statement that: 

lb 
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There is probably not a single number In the whole enrollment demand 
literature that should be taken seriously by Itself. But a careful review 
of the literature will show that there are some important qualitative 
find Inns and order-of--magn I tude estimates on which there is consensus, and 
which do deserve to be taken seriously. There are also some serious gaps 
(1978, p. 180). 

In the discussion, McPherson attempts to support this statement » The only 
shortcominq of this review is its length (over fifty pages) and the 

presentation of oil ci-;-3tion? as ('-"tnotes rather than in a singie reference 
'list.. SiiiK significant i nf ornicrl . on is pi^osenteo for anyone atteri^pting to use 
the results of research about the effect of ed-cational costs on enrol Imeni". 
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Chapter IV 

Price Response Studies Using Regression 
as the Analysis Technique 



This Chapter discusses the price-response studies that f + ' ^'^^^^ P^^^""'^'^' 
of a demand function using multiple regression. The data used , ihese 
regressions represents the attendance behavior of large groups of students, 
either over time (longitudinal) or across several mstitut ions 

(rross-sectional). The i nterpretaton and application of 1he resuh. of tnc.„o 



studies deptmcis "iT s grosT extent on vho^ voi 
-agression equaiion) chosen ; ^^jch 
j 1 scussed separate 1 y „ 



iJ,[l£fli:__[leiMnil f Mpct i on ; 



I2P 



Perhaps the simplest form of a demand funcfion Is one in wnich the 
enrollment is assumed to respond in a linear fashion to changes m price. The 
General form for such a function Is: 



E = a + bP + CjX, + c,X, + ... + C|^X|^ 



(8) 



where the variables X,...X, describe the institution and environment For 
the purposes of this discussion, the simpler equation, E - a + bP, will be used 
w thou^ 'OSS of generality since the X's are held constant when price response 
o el air i city are computed. Such a function Is represented graphically n 
figure 1. As can be seen in the figure, enrollment is assumec to vary n a 
negative linear relationship with price. In these studies, enrollment s 
sometmes represented as a ratio of enrolled students to a popu ation of 
ITeui^l" students, and sometimes It represents an actual '--J^^^^J- , .'^ 

price of zero would result in "a" students enrolling (where 'a-' sfands or all 
L other factors that help determine the likelihood of enrollment «h M e at 
some price, -a/b, the enrollment would drop off to zero, (i^ere "b" is assumed 
to be a negative number so -a/b is actually a positive value.) 

The price response characteristic of such a demand function is very ^mP'^ 
and Is constant for all values of price-It Is the coefficient "b". This can 
.be verified from examination of the effect of changing the price by a small 
amount, AP: 

If a + bP = E 



then a + b(P + AP) = E + AE 

(a + bP) + bAP = E + aE 

.E + bAP = E + aE 

and bAP = AE 



(9) 

This relationship Is therefore independent of the current price and enrollment 



i eve! . 



"nTcl^ally, the price response is the partial derivative of the demand 
function with respect to price, scaled to a constant change, .,P. 
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The situtatlon is more ccmpiicated, however, for elasticity. In this 
formulation the elas-iicity depends on the current price level. 

The steps for computing The elasticity follow: 

from equatl on '.6) 
AE P 



5C 



bA^P f 
AP ■ ;:; 

bp 
E 



or. 



bP 

( 10) 



The above formula for ele icity shows, that as the price increases, the 
elasticity would go from elastic to elastic. Initial increases in tuition 
might increase revenue, bu eventually such Increases would cause an overall 
drop in revenue (sse table 1). Figure 2 graphs this relationship. It one 
knows the values of "a" and "b", then the elasticity can be romputed for any 
given price. 

Of course, the above discussion about the calculation of price response 
coefficients and elasticlTy assumes that the linear demand function accurately 
portrays the reaction of studenf demand to changes in price. This is probably 
an unjustifiable assumption—especially over the full range of possible prices. 
Such a formulation mcy provide a close approximation to actual underlying 
demand preferences over a small range o: price values, but if is still only one 
out of many possible models. Nevertheless, this formulation is used in a 
number of studies and elasticities and/or price response coefficients are 
reported in some of those analyses. These values should be interpreted 
according to the definitions in equations (9) and (10). A reported price 
response value represents the model's estimate for all price levels being 
considered, but the reported elasticities are completely dependent: on the price 
used to compute it. Therefore, comparisons of elasticities between these 
studies would be quite difficult. 

One of the earliest and most commonly cited studies that used a linear 
demand function is Coraezini, Dugan, and Grabowski (1972). They used national 
data from Project Talent, collected In the early 1960s, that followed a sample 
of 10th graders through their decision to enroll in college. Corazzini et al . 
(1972) cross-sectional ly stratified this data to produce average values for 
each state. Their regression equation included tuition variables for junior 
colleges, four-year public universities, teacher's colleges, and four-year 
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private universities. In addition, they included variables for average hourly 
wagc-of production workers, unemployment rate, father-s atra, ned _ educat , ona I 
level, and student performance on achievement tests. Figure 3 gives the r 
results for tne tcto: sample. ( fi.ey also ran the resression with the_Qatr: 
divided into four Income quart! les.) AN the coefficients in figure 3 are 
-.iqnif leant at the .05 level with the exception of the tuiiion e, ■.eachucs 
colleoes and th-o average hourly wage of proauction workers. 




[; 1 a s t i c i t.v 

Fin. 2. Elasticity of linear Demand Function 
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The coef f ic;^ni"5 for the four tuition variables represent their estimate 
of price response ';oef f I c i ents . As quoted from Corazzinl, et 

The total enr-: lment rate Is most responsive to tuition changes at 
four-year piiOlIc universities, and a decrease of $100 in tuition in 1963 
associated --^ith a 2*65 percent increase In the nation's enrollment based 
UDon these cross-section results. (1972, p. 47) 



An ovorr?:!! estimate of pr)<:e response is unavallai'^e since there are four 

ci! riond'ivC:, cs ("i::neciecj. Tiioiiol") Jr,cl:-r)i"t on 



I ;"iCC-:T!0 C: 



•or (Passion ooiio";' ; oni- 0"i Cor3z::ii^i ei" c! ; vo cir-r 



Ul!ll! 



Tor conipariSGii; this proceaure is highly quesi' i onab t e smvc^ rf^e coel r i c i en 

■f lei ents ere sienificsnt i 



c o. o n 1 



uat ! oriSc 



ici nor ai i or I'ne coei 



Percent of 
1960 10th graders 
enrol I i ng In 
col I ege 



14.43 + (-.0., ;T 



J 



jun i or co I I ege 
tu i t [ on pr 1 ce 



(-.027)1 

u 

4 year pub I ic 
un I vers 1 ty 
tu 1 1 i on 



+ (-.005)T 



(-.009)T^ 



teacher ' s 
CO I I ege 
tuitioii 



4 year prlvaf 
un i vers 1 ty 
tuition 



+ (-3.62)W 

average hourly 
wage of 
product i on 
workers 



(.834)U 

unemp I oyment 
rate 



(2.84)F 



.176)A 



father' s 
atta i ned 
educat i ona I 
I eve! 



student 

performance on 
ach i evement 
test 



Fig. 3 Linear Regression Results from Corazzini, Dugan, and Grabowski 
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No estimate of elasticity is possible from this study since the original 
tuition values are not available and the el ast i c i ty of linear regression 
equations is dependent on price. One researcher that did try to estimate 
-ilasticlty, however, was Funk (1972). In Funk's study, the data used was 
longitudinal enrollment and tuition data for a single university over a twelve- 
year period. The form of the linear equation was simple: 

Actual Enrollment = a + bTuitlon + cTime 

■•■r;iiisc- <;;Ctii.',l tui-iior, velno;:, were available, Funk estimated elasiicity vblues 



Iv/c other studies using a linear formulation aro (a) HopKins (19/4) and 
(b) Cohn ana Morgan (1978)."' Each of these studies used state cross-sectional 
data in the regression equation and Included a large number of possible 
explanatory variables. Neither study was highly concerned with price as an 
important fdctor. For example, tuition Is not directly included In the Cohn 
and Morgan equations (instead they use an aggregate measure of total state 
support), and Hopkins Is more concerned with a student's decision between 
public and private alternatives than with price response (though price response 
is reported In the Hopkins study). 

One conclusion to draw from these studies Is that a linear regression 
model Is not an effective way to determine pr I ce e I ast I c I t I es of student 
demand. It may be useful as a means of measuring important factors Influencing 
college-going behavior, but the coefficients produced would not be reliable 
Indicators of the effect of a price change on the enrollment at a specific 
i nst I tut I on. 

LoQ-Loq Demand F'i"'"tl^'n; | on (F) = Ioq (a) + b |o,g_l£l 

Another commonly used demand function looks much like the linear model in 
equation (8), but logarithms are taken of each variable: 



log (r) = log (a) + blog(P) + c^log(X^) + . . . c^^l og ( X.^) 



(11) 



As in equation (8), each X stands for some non-price explanatory variable, and 
for this discussion they will be collapsed Into the constant, log (a), since 
they would be held constant when price response and price elasticity are 
computed. Therefore, the general equation for this discussion Is: 

log (E) = log (a) + blog (P) ^12) 

While the log-log form of (11) Is the regression equation used to analyze the 
data. It is derived from the demand function: 
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E = aP45'X^^..X^n (13) 

Equation (11) Is simply the logarithm of equation (13), a transformation that 
produces a linear equation that can be solved with multiple regression 
techniques. Similarly, the reduced form that only considers price Is: 
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E = ap" 



( 14) 



The graph produced by equation (14) Is depicted In figure 4 (note that "b" is 
negative and "a" is positive)* 

One reason that (13) is used as a demand function is that the price 
elasticity Is equivalent to the coefficient ^»b" . therefore, when equation (11) 
is solved, the coefficient "b^' becomes the estimated elasticity. This model i^s 
also convenient because the elasticity is independent of current price level. 

Unfortunately, this function doe? not bohave so nicely for cornputinq -iho price 
r ; -'O >or: r.c ( i ' c i •. r rl , 



A 



QJ 



O 



Pri ce 

Fiq. •'; Enrollment as a Function of Price in 

[ 

an Exponential Demand Function E = aP 



"•''WWTnition for el asti ci ty , = '^f p is more generally given as: 
Since the derivative of aP^ with respect to P is abP^"" , then 
ii P abP F - abT _ ^ 

^In fact, the functional from E = ap"^ is the only one where elasticity 
remains constant over all values of P. To prove this: 

8 E P 
assume e = b = ^ 

hdP _ 9E 
then — p— £ 

and b / p j 

ln(a) + bln(P) = ln(E) (where in some constant) p(ln(a) + bln(P)) = E 

.r" = E 
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To compute Ihe price response coefficient for a given price and price 
change ;p, the definition, (7), (Jackson and Westhersby 1975, p. 64;.), cafi le 
used as foil ows : 



price response = p 



i I rU 



on the current price level, i'igu, .^v,'WS : i reiav - i.shi 

price level, an Increase of SlOO is :-ticna v V' 

large drop in enrollment, whil: v: i.^c;*' i^^'-'-^ - ViOO imCTC 

is relatively insignificant ar. ./ill load to only a -[rali decrease 
attendance rate* 




Fig. 5 Plot (^^ l^^ice Response Coefficiont as a Fimctinn 
of Prii.e for the Exponential Demand Function 
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As witii iho 1 I iioar model discussed i i. tho i as1 s^^clic-n, c^ne ciu (ju"'..1 i or. 
rhe validity of this approach as a model of now the reai world opc^ratcs. 
Clearly they are in conflict. In the first case, every $100 chanye in [irico 
would always cause o constant oocrease \u enrollrnent, bu1 as 1he price ;:]C('S up, 
students will becomo price-elastic (a larger porcontage of student:- ^.oulc no! 
[]o) and total reveriue \v(^n I ci decrease. In Iho IC'fj-lo(j fnodel, the 0|.po:i1'- 
predicted: a $100 increase In pr i '~o wmid c<3us(; a varying dc;rr*;a!f i r, 
.jnrolliTHrnt, depcMid i nci Ofi ti'M^ curr^ i \.\\cc, bu't 'Hi^: rr:jnitud( of lb- ^■ Li:. i i ^. i i > 
(t:;Ol" is. v{^eriier or r^ce- Sr;:;u.iSd ^'O::: eia^•ii^ . - / i vSOi i ■ ; r - . o > 



i af; 



-o-T I s::3 re cor: 
csi^at \ o\[ ! r a 



\ u n O ; ; c ■ 



where R. is the rafio of enrollments to 
Gisposab^le income per hoio.>..hold in year 

The coefficient, ;- , (s(^e p. /6) represeni 
tunctionai form. Tfio vaiuo for as de Terrific 
-.-^14, and ftMS value is offer cited in fr^e ii'^ 
(lasticity value, ever, fricjuf.h ti^ey reporr c. 

Si:' iabi'' est irrsi . 

Carr.ps.-;! I ant. Si ^..^^ ■ .-r siseus^ ;.r is- r 

rr^eir compar i , of ieveral :iscies, Jse^sc^n .^r 
responsiveness value by assurMne a repr esen-; af i wj prise af s 
c^f $2,000 and 26^.2%, a $100 ehan^,e in price, ...nd asplyif::, U 
C;quat ion (7 ) : 

pr 1 CO response p 

•-.44(100) {2h.?.) 



o\ \ ^;] 1 L 1 es i n year f , Y .; , i ■ l ^'-- re 
t, i:^ the ..ivsru-;a r^/si luiii -'-s i r 



1 ' ' pr i c e e \ \ : s i ; y 
;» / C:ampbe 1 1 :::nd S i ^-es- 
,s!-re as a typisa! : ^ i 
i 7 ! -rae s1 ^indsrS - r r- 




•cribed in this documentp the specific numbers reported are not as^ important 
as tlio common result that changes in price do have a statistically significant 
effect on enrollment. 
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(.;iu:ipiei- V 
individual Clioice Studic-iS 

All the viudies of sliidcnt demand discussed in ihe la-i chapier used multiple 
rpqression teclmiques to estimate llie responses of students to changes in 
price'.' While the form of the particular demand equation often varied across 
studies, the data always represented the aggregate behavior of s+^J^^"''^' ° 
example, the dependent variable might represent the percentage of +he eMg b e 
populatior, of students that attended college in a given year, under a specified 
set of conditions. There are many cases, however, where the data be ng used 
represents the behavior of indiviaual students. While the indiyioual data 
CO d be aggregated into group data and analyzed v.Mth the techniques described 
in chapter IV, >his would mean giving up much of the richness of ,n ormation 
inherent in individual level data. Further, the researcher is usual!; most 
concerned with the behavior of individuals in response to changes In price or 
other environmental conditions, end an aggregation across individuals may 
obscure some of those relationships. 

In fact, many researchers do use individual level oata, usually collected 
from surveys of recently graduated high school students, and there sre several . 
research reports of this type. The chief characteristic of this data is that 
the dependent variable represents discrete values. In the simplest case a 
student either attends college or doesn't. More generally, the student has 
several discrete choices, either one of several different colleges or of a 
noncollege alternative., 

The objective of an Individual choice study is to infer an individual's 
rule for making decisions abouf college attendance. This Is usually done by 
comparing the characteristics of the school chosen by a Pf + ' ' ' f ' ^ ^ ' ' 
such as price and selectivity, with the student's personal character 1 si I cs, 
such as ability and family income. The coefficients estimated or Individual 
students are then generalized to provide probability estimates for the entire 
population of eligible students. 

These explanatory variable, are also often treated as discrete rather 
than continuous, variables. rJr example, schools m>y be d vided into 
selectivity .quartiles, according to the range of average SAT scores of their 
enrolled students, or the student data may also be divided into discrete 
groups, depending on the level of variables such as family income o, oAT score. 
The presence of discrete independent variables, however, does not cause any 
difficulties in estimating demand relationships; in fact, several of the 
studies described in chapter IV include categorical independent variables, the 
probl-m comes when the dependent variable is discrete. Hanushek and Jackson 
(1977) provide an excellent discussion of this subject, and much of the _ 
following explanation is based on the matsriai presented in chapter 7 of their 
book. Swafford (1980) also pr/^ides a very good ..view of the techniques used 
for analysis of individual choJce data. 

The qraph ^n figure 6 illustrates some hypothetical oata with a 
dichotomous dependent variable. As can be seen from this figure there is no 
obvious functional form that fits the data. In particular, any atiempf to fit 
a straight line through such data-will result in large errors. If one assumes 
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a sirmo|,-i lino ihroiujii such doiawiil I -i^i^. = 

thai iho underlying func-lion thcrt descrlboi^ th.. iruo proL.l^iiy o i . i t.ul i c.n 
ic an S~shaped fund ion. Ihon the ihreo graphs in j inure / ^ nuv; ^'O-.u. et In.: 
iMrlv large errors ih.i m.) observed In linocH probo.hin-iy mooehng. 
Occasionally, the fit may be moderotely closC; as in graph (a), nu , n ..on 
produce a very poor fit, as In graph (c). 



..^X^OQOO C- 



ce 



i 1 en 
to 



r. rir._ C'"' 



Fig. 6. Observed Data With A ni chotomoiis 
Dependent Variable 

The S-5haped curves in figure? represent a I og i st i c f unct i on and logistic 
models are often used to f it individual choice data. ^ Log i st i c mode I s vm II be 
discussed in the following section, but first, the discussion 1 I near 
probability models will be further elaborated, since they are used in .his type 
of researcho 

JJj3,e3rLi!i3^ b:a^^ ^ 

The^general form .of a linear probability model, in which there are only 
two values for the dependent variable, Is given in equation (19): 

A - a 'i- bP 'f- c _X . 4- c _ X -^ c ,X , 

where A 1 if a student enr;. ,is in col lege 

0 otherw i se, 
F- is price 

y__X, represenv other variaDles thai rnay influence; 

^-^ enrollment decisions, such as SAT scores, 
family income, race, sex, religion, etc. 



a b c .c are the coefficients to be estimated. 



(19) 
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;npl c^s of the. Aln 1 i t:v o 
Model i ng to f i {. Oi : 
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w ill bo 1 argo. 

Snie^ ^coqnlze'^. tf^.-e limitations to linear probability modeling but bo 

:;thoos do r 
'ri'a i nd i ca" 
\ i j gure 7 



^'"^^ '^^'y^-'- ...K^^ic .mri surh. he runs a number u1 

to 



Si 



tboir tvoical tuition level and by the average SAT tesi scores o1 J'^^ r 
c- non+r md a 0 otherwise. As independent variables, he includes fcctor. 

of parents, sex, race, and rt.iigion. 

Price was not an important factor i r. these regressions because jhe 

Spies ':0^"P'^|^ ^' I results indicatea that, for select schools, price 

coe , cient rom his 1978 .ludy is -0.1- percentage points per ^10° 

prt-l,! and Jackson an^' .athersby repori a price responsiveness value of 0.06 

tor h i s I 97 3 daia. 

•,-r'C tvo vf.dio^. bv Spies c.re among the most informative ana well wriiten 

„o. DO s!" Data from different samples co. I c be » i str , buted .ore like 

graphs (b) and (c) in figure 7.v ' 
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nicdol i iuj c-.rid cc-ricludos ilwii iiu; uf ( i^'i'nr o I i ./ i;d hu:.! :.(|n,i.' i^- : , 1 i iiui 

ilu;,rnodol Ccin [)rod(,iC(:^ rosiiUs Hwit nro j"iisi ns irliciMo <wui >,(.,ni.iic UKjii 
Miioly-, In. The cjonorol i/(;d h nsl squurcts i (ndiii i riif .idjiisi!. ilir ^im.h -hi ms in 
order- to ( .ofnpenscVl-o \(^\ liei ei-()sec(ins j i I c I i y <iiid i 1 ni r'-. d ■ !> i--'.MU^'r(Kl Te<,i 

(;( sicjnl f icinee I oi iesi i ikj ilit: j i1 -1 ihe rnedrl In iht: (Kii,i. ! lu^ nu-f e (1(mk r.d 
Ccise of Indiviciual levrl dci1o, v/tiere ilie c;c:vi e( jor 1 c < 1 1 diipendeni vjclehle Irike-.. 
on nioro 'l-hcin two valuer,, cannol Ik: aiu'ily/iod wi1h ii I i noni pcob.il. i I i 1 y model. 
There is no way for a linear equation to |)re(l{c|- the probah i I i t i or. of .i sitideni 
applying to several different colleges. Tliis type of data rnusf be aiuilyzed 
wiib a non-regression technique^ such conditional togii analysis. 

The most soph i si i cated 1 r.- hm i ques that iuive l-een used to study siudeni 
demand make use of the logistic distribution. A few studies use the normal 
distribution instead, which results in a probit analysis (see Chrlstensen, 
l^elder, and Weisbrcd (1975), but Hanushek and Jackson ( 1977) show that, except 
at probability values near 0 or 1 , the probit results are almost identical to 
those produced by a logit analysis (p. 206). The gGneral formula for a 
logistic distribution is: 



1/1 



-Xc:.> 



where P stands for a probability value (rather ihan price 
would be determined as the eligible population times i^) and 



( ?0 ) 



euro I I rrient 
X stands for 



inear sum of products;, such as i^jXi 



X. 



The advantage of this function is that P ranges from 0 to 1 
to + Figure 8 graphs a logistic distribution function, 
S function shown in the graphs of figure 1. 



'k k 

as X [• 
wh i ch 



goes f rom "* 
I the basic 



ic function 



The price elasticity and price response values for the loglst 
can be computed, as usual, by applying the definitions in equations (6) and 
(7), While the specific results will depend on the particular formulation used 
(see the discussion of Radner and Miller's study in the following pages), in 

II depend on the current values of all the X values. For 
Xi stands for price, then taking the derivative of the logistic 
equation (20) with respect to Xi™ this is equivalent to MV/X; 
(6) — resu Its i n: 



both cases they 
exam-pie, if 
function in 
in equation 



:)[V(1 + e 

:)Xi 



X 



p (1 • p ) 



,P(]-P)X 



P 



- B^,X,(1-P) 



(21 ) 
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(??) 
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,„ ico <:los-lic,i-|y „n<l IM i.-' ro:., ponso vol uos ..io ik.I c<,n:,,.,r, ncn>s:, .ImMmm I 
ly,„:., o( <,iuclo,ii„ difforoivl i n s ti 1 ui i oPn I c h fli' o.i o, ' i sti cs . or (lilfcrrirl 
levels. This if. such a limiiation on any i nterpr otni i on ol rhoir Vnlues 
actual practice thai Oum (1979) argues: 

that linear I og 1 t models arc inappropriate to use for ...demand studies 
because they impose many rigid a priori restrictions on 1he pararnerers < 
pri':o respGnsivcness oi de.nand. (p- 




8. The Logistic Distribution Function 
P - 1/(1 + e"^;-') 
2b 

33 



ERIC 
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M I «i I i ( 'ii'.h i p i »1 coin itii Ml s . ihd ( .., 1 i t 't )(•;! i r. ! 1 ' l( *[ m - i i ( h. •! i ' '^Mi I * ih h ! ( i ( , i 1 1 k !< jI ■ . i 
(5. |i. ;n{|cii i vM[i,ii'l.'> :.v;.ti foi (I even il iln- 1 n I ^ m< M ( -i i cj iIm' < - i m.. 1 1 » . ; 

j'.n .>itir1 < I i '.A Mu 1 i liii U i 1 j icii I ■{ 1 ( ' i iii (M [)j ( ;j , 

oj ilM' iii.Mii ircrli;;{;!-. e( K u j i i . ii ui I y s i • > |v ilic i|)V( i s i < mi oI 
1 .1 ( M)ul.' i I i i i es lo ^nld:.,, wlii<h is :.lriip!y llie rdlic' (H 1 v/e pt c >[), il) i I i 1 i (:s . Wlicii 
lln!r-(.' ill n uhly i^:io < 1 1 It -f he) "! 1 V ( !! > dDij P i'('()r oj.oni i. tln' })r()h.)l) i M i y ()f cvc'ii A 
(Kciirlnn (sih h .is docidlnc] io aiioiu; co i I ('(jc- ) ilion 1-1' is iho |)r olMb i I i i y C)( 
A not c^c.ctir^' iKjp and th(j odclr. of A occuri" I ncj Is conipuiod c-i!:. 

i- ^:•.llliph Ii . .>0, I h';n ■ , /-^ ■■ •■ 1.''. (M^i'- i (Wt^n rr-rcf cd 

l(^ tis (xldi. 3 Io 7). More gonoral ly^ thore may bo several jn^ssibil itios, 
such cjs o|)i . -IS A^ b;. oruJ L)^ wboso probabilities sum to KG (e.c]„, '\- f r. 

'I 1'^- I ^-^ i f). In this casCp the odds of A occurring rather than B would 
simply bo tlu ratio of ^/^/Pn „ 1^' ^A " '""B " -10' "^'^e odds ot A 

over B are .30/o10 or 3 to 1. If one staris with an odds value, It is easy to 
converi- it back i'o a probability. In the dichotomous case^ '"■'■/./^^ ' "'A'' 

The conversion to an odds measure is pari' i cu 1 ar I y convenient with ihe 
! ( i(] i si i c f unci i on s i nee : 

ii P - 1/(1 ^ e"^'') as in equation (20). then 
1-P c'^^^Vd ^ ^"^^'"') 

- 1/(1 e^''). (23) 

The logarithm of the odds ratio, P/(l-P); is called a logitp and is 
computed as: 

L - log y-p 

- log P - log(l-P) 

- ~log(l ^ G"^h-[lon(e'"^^'')-log(l ^ o'^^')] 

(24) 

=^ X 

Therefore^, if one is using aggregate data^ and has a probability esi'imate for 
the probability of going to college versus not going to college, then a logit 
transformation can be made and the P values can be estimated with a linear 
regression (Swafford 1980), 

More typically, researchers use individual (data where P isl for college 
attendance and Q_ otherv/ise) and the ratio P/(1/P) is undefined for P = U in 
this case, maximum likelihood estimation is used to solve for the P values. A 
maximum likelihood estimation technique searches for the values of B that 
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Mcluddon (1974) developed a procedure for coiulliiunal ' ' | V"';-' ^ 

it was first applied to educational demand research by Radner and Mi I lei L/,^) 
and Kohn, Mansk 1 , and Mundel (1976). These studies pioneered the use of this 
technique and they laid an Important groundwork f °[ / ^''^^^^ , f °Jjyil hntb 
method. Unfortunately, there are many serious problems with the data in bo1h 
studies. The biggest problem is their inability to est 1 mate pr ec I se y th 
Choice set of viable college alternatives for each individual studen , . A so 
the data is quite old (from the mid 60's). and It Is dangerous to generalize to 
today's students.. Nevertheless, their results were consistent with other 
f i nd ( ngs. 

The Radner and Miller price response coefficients have been widely 
reported and may be, next to Campbell and Slegel's, the most w de y reporled 
la ues in the literature. They were used by the National Commss on on the 
Financing of Postsecondary Education (1973) to forecast the effects of changes 

n rult^on on the enrollment In different segments of postsecondary education, 
and were also incorporated Into a national planning model research project 
developed at the National Center for Higher Education Management Sysrems 

NCHEMS), Huckfeldt, Weathersby, and KIrschlIng l^^^. The as c ormula ion 
used by Radner and Miller (1975) included data from Individual students on. 

A = an academic ability score for student I 
i j 

Y = a measure of family income for student I 
j 

S = a measure of the selectivity or quality of option j 

J ,0. 

C. . - the out-of-pocket dollar cost to 1 of option j (net equal to zero 
''j for the option "no school") 

where J stands for the set of options available to i. 
i 

They then computed a cost-income ratio and academic Interaction term, 
defined respectively by: 



C 



ii , Z 



A.S. 



R^- • = -yr ' ^ij " 1000 
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wiloro y i-iiul (li e ihu pnrnrrKrlor s I o Ix; usi lrnaleiL li.^ i^ ilio cond 11 1 orui 1 

probability of P j |. thcii studoni' i chooses option k f [om I'ho sot Jj of 
c.il iornni I vo opilons was given as 



Radnor and Miller's formula for the price elasticity (197b p. 68) of stiKhnit 
i for opti on j is: 

(C. 7Y. ) (l-'P- 0 

' ^ 1 J K 1 J 

Radnor and Miller also compufi cross-prlco elasticities, the percentage change 
in probability of I choosing option k after a one percent change in cost of 
option j. This formula Is given as 



i j p 



Y. ik 

for k / j. 

Their price elasticity values are all negative, as expected^, and they confirm 
that: 

At all levels ^ f Income, at all ability levels, larger percentage changes 
In demand accompany higher-cost Institutions: demand Is more elastic as 
cost r I ses (P. 66) . 

Note also that price elasticity depends on the current values of all the 
Independent variables because of the presence of P^j in the formula, 

Jackson and Weathersby (1975) also compute a price response coefficient 
for Radner and Miller (1975); basically, by applying the definition In equation 
(7) and their assumed values of $2,000 price and 26.2 percent attendance to 
come up with a price response coefficient of -0.4 percentage points per $100 
Increase In cost* As usual, however, that estimate Is completely dependent on 
the values of al ! the other variables In the model. 

Two recent studies have taken the conditional logit technique, and applied 
it to more complete data. Chapman (1979) used student data from a single 
Institution where he surveyed all the applicants to get their choice set. 
Ghall, Mikllus, and Wada (1977) used Hawaiian data. Where the entire possible 
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(UmII, Miklius, ,UKl W<Kl,. (l''/7) ''<-! 'il'""! I<' 'V">vi'l' -'Min,.l<> .-I II.- 
.tlrlly ,iri(i cruM.-n' I , I 1 I 11 < <)l dnm.ind Ici' hi(|li<!i (.'(Iik,! 11 ( .n l.ulii.| .i^ 
Ividu.il Instilulion" (p. 47H), which in tlu.-ir •.inily 1 p.: huL - • • ) 1 I t h. ' 
h,,,iK:ho'. of the llnivorslly of llnwnii. Ihoit s.iinp Ir w.f. .) c. o^.s-sori 1 <|ii ol 1 )/() 
llnwoiicui hicih school qradiMitos, i.,fu.t thoy a!.Mirru,ul th.Tt o.ich st.ulont -n.Kh. .i 
sorio^. of choices involving two a! terrurti vcs : (1) io enrol I In posh,ncon(l,.ry 
education or not; (2) If attending, to tal.c cicadoml courses or to go to a 
vocation..! progrrm In a Hawaiian communiiy col logo; C'.) If academic jo tjo io 
tlH' linlv.'i '.Ity of ll.iv;all ur io ,.i rnalnlnnci college ..i iiii i v.:r s 1 i y : and (4) if Ih.- 
llnlvor-.ily of Hawaii was chosen, to go to either llu; Manoa ui iliie cimpiises ui 
to an .icadomlc progran in a llawallan conimurVity college. I lu!y mode I ed (sieh 
decision point with a conditional log it model, the logarithm of H^t' 
choosing one alternative over the other. As was shown In equation (2t), ttiis 
can be expressed as a linear function of personal and Institutional 
characteristics. Ghal i et al . Included family size, family income, sex, 
ability, type of high schooU and cost in their analysis. 

They found that cost was a significant factor, but that Ms overal 1 effect 
was fairly low. They report a tuition elasticity of only -0.04 since uit on 
Is'oniy B.6 percent of total costs, they estimate a total cost elasT city of 
-.48). They do not specifically report price response values but they do 
claim that a doubling of tuition in 1970, from $232.50 to $465 00, would ave 
reduced enrollment In the university by 151 students, a reduction from a total 
freshTian enrollment (3,684) of 1.76 percent per $100 Increase In price. 

While Ghali et al. have built a nice model that properly considers the 
choices available to individual students, their computation of elastic ties Is 
of questionable valiC.Ity. They do not seem to recognize that in a logistic 
formulation the elasticity values are dependent on all the independent 
variables, nor do they provide a formula for elasticity as Radner and Miller 
do. In addition, they estimate elasticity by computing the percentage cnange 
in enrollment to a 100 percent change in cost. This seems inappropriate, since 
the elasticity of a logistic function changes at different parts of the curve 
if they choose to estimate elasticity with that type of calculation they should 
have used a 1 percent tuition change. 

Chapman used a methodology very similar to that used by Ghali et al . 
(1977) but his data consisted of the freshman applicants to a privale 
university In Pennsylvania in Fall 1973 and Fall 1974. He surveyed the 
admitted students to determine family history, student background, and other 
schools applied to. He Included institutional variables for quality, size, 
technical orientation, rural Ity, fine arts orientation, and I iberal ness; and 
student variables for the amount of scholarship aid awarded, tuition costs, _ 
parental income, total financial aid awarded, distance from student's home zip 
code to campus, and average achievement score. The analysis was done 
separately for high and low income students and for the three main colleges of 
engineer Ing, . I iberal arts, and fine arts at the university. 

Chapman's analysis was aimed at measuring the importance of these 
, variables to the college enrollment decision rather than to determine specific 
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Wtiottior iiio r-o- irci', v;.k. <iono v; i i :,iio;i;:'l. l'■.;l-.^oo, o. i,, ^ 
loqit ..uialy.is, prlco won .con o. ,.n ii.porlMnS toctor inf uononuj .loKioio 
dcuP.rKl; as price noe. up, dcrnond foli.. i no oftocl- -i pr cn v.iron Howovor, 
clouondiru, on boil-i ti.o lypo of ■vfudont ,:■ d typo or , n . f i 1 u I , on . Mioii -iroup of 
invritiitiono of siiniior prico iovoln .wo i,oinc, comiiarcd, I lion fncion:,. nuc : ,in 
-H> ri.rtcti bo-lwoon n,tudont ,.il)ility »n'! i.o' uii-nni q,M i I I y n^ocorno-. moi ■ 
hoport^uil- (Spic. Aino. Hic .i/o . Iio pnico offooi o,.,i Im.. oin, loro 

sinnifironi as Km o>o rol I .o.,i ,,r nttord, , llio ,nnl,lnto.n ;nono.,..>n o .<.k t 
„rui Mi 1 ler 197':') . 

Other factors, sucli us ttio studoiv! • s sox, can niodor.oio ;no f j'^ct :d prico 
,,n student demn-id. For oxampic, ItM-aslior (1978) found tli ; f m oxp I a in , ny ma i o 
FTE onroilments from 1964 to 197^), price was nor significant in a i.ooci inal 
included measures of tfio military draft, oxpedod boner iis or col lea.., parent.,! 
education and incoii'c, and the al^iiity to finance ailendoncc. i'rice .vas, 
however, significant ir explaining fen.ale Ht unro I i i;:en i i n an ^ ^ 
.-.eonomic-riemogrephic model of Iho uem.,nc lor higher' education ,n ice an, ..cor 
(197'V: found that "male participation v;as, v.ithoat exceotinn, nnro I .o eel , o 
.-olalive price charoios a,nd o.-ily nonir ad i f i one I rsa i e students v/ere seie.ifive , 
r-of,| incr;me trends/' Oicer frmales, however, appoar 1c he niiicr, rnor" ro:,ponslv- 
to price stimnii and also exhibit s i gn i f i carri , alliiou.:n less drars.iic, i ncoo. 
r • < pcai se s " ( p . :) 2 ) . 



i I V K n 



Sv/ itching tro^ sex to " nontr .d i t i ona I studente," si shop anc V ^ 
(197 7) also found that "adult students are iriOL.e responsive 1o iei.iun Kve 
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